Purification and characterization of kynurenine formamidase activities from Streptomyces parvulus.
Two forms of kynurenine formamidase (EC 3.5.1.9; aryl-formylamine amidohydrolase) are present in extracts of Streptomyces parvulus. The higher molecular weight enzyme (Mr = 42 000), kynurenine formamidase I, appears to be constitutive and is present at relatively constant but low levels in antibiotic producing and nonproducing cultures, whereas the synthesis of the lower molecular weight form (Mr = 25 000), kynurenine formamidase II, is initiated just prior to the onset of actinomycin formation. It is postulated (i) that kynurenine formamidase II catalyzes the second step in the pathway from tryptophan----actinocin, and (ii) that it is regulated specifically for the specialized function of actinomycin biosynthesis. The role of kynurenine formamidase I is unknown. Formamidase I and II activities were purified from extracts of S. parvulus and kinetic parameters of the two enzymes were determined. Although some of the properties of the two enzymes are quite similar (substrate specificities, Km values), some striking differences were noted (pH and temperature optima, molecular size, chromatographic properties, sensitivity to certain ions and chemicals). Mutant studies suggest that expression of the gene(s) coding for formamidase II activity play an essential role in regulating the formation of actinocin and, hence, antibiotic synthesis. Kynurenine formamidase activity was also found in a representative number of Streptomyces species and related organisms suggesting that the enzyme may function in the degradative metabolism of tryptophan by certain actinomycetes in nature.